
 

Table S1. Characteristics of 24 observational studies with dose-response data on maternal alcohol consumption and risk of low birth weight, preterm birth and SGA 

 
Source 

 
Country 

Average 

dose 

(grams/d)† 
 
Case 

 
Control 

 
OR / RR 

 
95% CI of 

OR/RR 
 

Study 
Measures of alcohol exposure (a) 

and source of outcome data (b)  
Period 

 
Confounding 

factors 
 

Outcome 
 
 
 
 
 
 

 
Jaddoe etal 

2007 [25] 

 

 
 
 
 
 
 
 
Netherlands 

0.0 126 2,429 1.00 1.00 1.00  
 
 
 
 
 
 
 

Cohort 

 
 
 
 
 
 

 
(a) Self report through postal questionnaire; (b) 

outcome data from midwife and hospital 

registries 

 
Until pregnancy 

 

 
 
 
 
 

maternal body mass 

index, smoking, 

educational level, 

height, ethnicity, parity 

and age and infant 

gender; birth weight 

and low birth weight 

models also controlled 

for gestational age 

 
LBW 0.9 29 461 1.31 0.87 2.44 

13.7 16 290 1.38 0.66 2.90 
18.4 5 31 4.81 1.10 21.08 

0.0 138 2,765 1.00 1.00 1.00  
Late pregnancy 

 
LBW 0.9 45 1,184 0.98 0.61 1.59 

13.7 13 423 1.74 0.83 3.64 
18.4 2 19 5.25 0.57 48.05 

0.0 157 2,398 1.00 1.00 1.00  
Until pregnancy 

 
Preterm 0.9 27 463 0.79 0.50 1.24 

13.7 18 288 0.80 0.46 1.40 
18.4 5 31 2.51 0.92 6.81 

0.0 162 2,741 1.00 1.00 1.00  
Late pregnancy 

 
Preterm 0.9 64 1,165 1.09 0.78 1.52 

13.7 11 425 0.57 0.30 1.08 
18.4 1 20 1.20 0.16 9.17 

0.0 126 2,429 1.00 1.00 1.00  
Until pregnancy 

 
SGA 0.9 29 461 1.04 0.59 1.84 

13.7 16 290 0.68 0.30 1.52 
18.4 5 31 1.45 0.33 6.44 

0.0 138 2,765 1.00 1.00 1.00  
Late pregnancy 

 
SGA 0.9 45 1,184 0.94 0.60 1.48 

13.7 13 423 1.07 0.57 2.01 
18.4 2 19 2.09 0.26 16.67 

 

 
Lazzaroni 

etal 1993 

[8] 

 

 
Italy 

0.0 35 1,175 1.00 1.00 1.00  
 
Cohort 

 
 
(a) Postpartum interview; (b) outcome data from 

clinical notes and paediatrician examination 

 

 
During pregnancy 

 

 
mother's age, 

birthweight (for 

preterm), sex and 

smoking habits 

 
LBW 6.0 10 458 0.75 0.22 1.33 

15.5 6 175 1.38 0.62 3.75 
27.5 4 62 2.27 0.86 6.02 

0.0 52 1,050 1.00 1.00 1.00  
Preterm 6.0 12 418 0.64 0.29 1.15 

15.5 13 154 1.69 0.84 3.4 
27.5 8 68 2.35 0.98 5.59 

Virji etal 

1991 [36] 
 
USA 

0.0 565 3,459 1.00 1.00 1.00  
Cohort 

 
(a) Written self report postpartum; (b) outcome 

data from National Natality Survey 
 
During pregnancy 

 
no confounding factors 

 
LBW 0.9 136 811 1.03 0.84 1.26 

14.1 67 326 1.26 0.95 1.66 
38.7 11 25 2.69 1.32 5.50 

Virji etal 

1990 [35] 
 
USA 

0.0 328 2,072 1.00 1.00 1.00  
Cohort 

 
(a) Written self report postpartum; (b) outcome 

data from National Natality Survey 
 
During pregnancy 

 
no confounding factors 

 
LBW 0.9 89 554 1.01 0.79 1.31 

14.1 40 197 1.28 0.90 1.84 
38.7 6 14 2.71 1.03 7.10 

 
Windham 

etal 1995 

[42] 

 
 
USA 

0.0 51 520 1.00 1.00 1.00  
 
Case-Control 

 

 
(a) Telephone interviewed 8-9 months after 

delivery; (b) outcome data from hospital registry 

 
First 20 weeks 

gestation 
 

smoking, caffeine, 

race, insurance 

coverage and 

hypertension 

 
SGA 2.6 48 524 0.90 0.60 1.40 

7.7 14 55 2.60 1.40 5.00 
12.9 4 17 2.40 0.80 7.40 

0.0 41 530 1.00 1.00 1.00  
First 20 weeks 

gestation 
 
LBW 2.6 31 541 0.99 0.58 1.70 

7.7 9 60 2.50 1.10 6.00 
12.9 4 17 2.80 0.77 10.40 

 

 
Verkerk 

etal 1993 

[46] 

 
 
 
Netherland 

0.0 31 602 1.00 1.00 1.00 
 
 
 

Cohort 

 

 
(a) Interview in mid-pregnancy and immediately 

after birth; (b) source of outcome data not 

stated 

 
First trimester  

 
smoking, smoking of 

husband, education, 

employment, maternal 

age, and marital status 

 
Preterm, SGA 3.7 59 1,568 0.71 0.45 1.11 

12.2 20 347 1.05 0.58 1.89 
24.6 10 264 0.65 0.31 1.36 

0.0 31 602 1.00 1.00 1.00  
Second trimester 

 
Preterm, SGA 3.7 53 1,223 0.82 0.52 1.30 

12.2 6 138 0.79 0.32 1.94 
24.6 2 57 0.60 0.14 2.60 

0.0 25 499 1.00 1.00 1.00  
Third trimester 

 
Preterm, SGA 3.7 37 1,189 0.60 0.35 1.01 

12.2 7 162 0.77 0.32 1.83 
24.6 3 98 0.54 0.16 1.85 

 
 
 
McDonald 

etal 1992 

[29] 

 

 
 
 
Canada 

0.0 1,668 26,136 1.00 1.00 1.00  
 
 
 

Cohort 

 

 
 
 
(a) Postpartum interview; (b) outcome data from 

medical records 

 
During pregnancy 

 
 
age, pregnancy order, 

prev spontaneous 

abortion, ethnicity, 

education, 

employment at start of 

pregnancy, smoking 

and caffeine 

 
LBW 3.9 323 7,007 0.79 0.70 0.90 

9.7 199 3,772 0.87 0.74 1.01 
27.2 76 1,127 1.03 0.80 1.31 
61.2 16 122 1.59 0.92 2.73 

0.0 2,030 25,774 1.00 1.00 1.00 
 
During pregnancy 

 
Preterm 3.9 425 6,905 0.86 0.77 0.96 

9.7 246 3,724 0.90 0.79 1.04 
27.2 84 1,119 0.99 0.78 1.24 
61.2 13 125 1.21 0.68 2.17 

0.0 1,529 26,275 1.00 1.00 1.00 
 
During pregnancy 

 
SGA 3.9 301 7,029 0.80 0.70 0.91 

9.7 179 3,791 0.85 0.72 1.00 
27.2 72 1,131 1.02 0.79 1.31 
61.2 12 126 1.19 0.65 2.19 

 

 
Albertsen 

etal 2004 

[43] 

 
 
 
Denmark 

0.0 115 22,218 1.00 1.00 1.00 
 
 
 

Cohort 

 

 
(a) Telephone interview at 12-16 wks gestation; 

(b) outcome data through record linkage to 

Danish Discharge Register 

 
Very preterm <32 

wks 
 

 
type-1 diabetes, age, 

smoking, coffee intake, 

occupation, and parity 

 
Preterm 

0.9 30 6,507 0.91 0.61 1.35 
2.1 43 7,087 1.24 0.87 1.76 
4.7 21 3,983 1.06 0.66 1.69 
9.0 6 763 1.53 0.67 3.49 

15.9 2 117 3.26 0.80 13.24 
0.0 970 21,363 1.00 1.00 1.00 

 
Mod preterm >=32 

and <37wks 
 
Preterm 

0.9 259 6,278 0.93 0.81 1.06 
2.1 259 6,871 0.87 0.76 1.00 
4.7 131 3,873 0.77 0.64 0.93 
9.0 36 733 1.10 0.79 1.54 

15.9 8 111 1.58 0.79 3.19 



Table S1. (continued) 

 
Source 

 
Country 

Average 

dose 

(grams/d)† 
 
Case 

 
Control 

 
OR / RR 

 
95% CI of 

OR/RR 
 

Study 
Measures of alcohol exposure (a) 

and source of outcome data (b)  
Period 

 
Confounding 

factors 
 

Outcome 
 

 
Berkowitz 

etal 1982 

[47] 

 
 
 
USA 

0.0 70 134 1.00 1.00 1.00 
 
 
 
Case-Control 

 

 
(a) interview during their postpartum stay in the 

hospital; (b) outcome data from hospital 

delivery and neonatal records 

 
First trimester  

 
 
no confounding factors 

 
Preterm 6.8 77 142 1.04 0.70 1.50 

18.0 10 17 1.12 0.50 2.50 
33.0 9 6 2.87 1.00 8.30 

0.0 70 131 1.00 1.00 1.00  
Second trimester 

 
Preterm 6.8 77 148 0.97 0.60 1.40 

18.0 8 14 1.06 0.40 2.60 
33.0 11 6 3.43 1.20 9.30 

0.0 77 129 1.00 1.00 1.00  
Third trimester 

 
Preterm 6.8 70 147 0.80 0.50 1.20 

18.0 8 17 0.78 0.30 1.90 
33.0 11 6 3.07 1.10 8.60 

 

 
Kesmodel 

etal 2000 

[44] 

 

 
Denmark 

0.0 533 11,946 1.00 1.00 1.00 
 

 
Cohort 

 

 
(a) Questionnaire at 16 wks and 30 wks 

gestation; (b) outcome data from birth 

registration form 

 
At 16 weeks 

 

smoking, caffeine, 

age, height, pre- 

pregnant weight, 

marital status, 

occupation, educ, 

parity, chronic dis, prev 

preterm delivery, 

mode of initiation of 

labor, sex of child 

 
Preterm 3.4 158 3,926 0.90 0.74 1.10 

6.8 46 1,211 0.72 0.51 1.01 
12.8 13 331 0.74 0.41 1.36 
23.6 8 56 2.76 1.24 6.13 

0.0 400 9,783 1.00 1.00 1.00 
 
At 30 weeks 

 
Preterm 3.4 103 3,687 0.70 0.55 0.88 

6.8 42 1,255 0.76 0.55 1.08 
12.8 14 352 0.86 0.49 1.51 
23.6 7 43 3.10 1.30 7.36 

 
 
 

 
Chiaffarino 

etal 2006 

[40] 

 
 
 
 
 
Italy 

0.0 303 1,132 1.00 1.00 1.00 
 
 
 
 

 
Case-Control 

 

 
 
 
 

(a) Self reporting alcohol consumption 

information collected retrospectively after 

delivery; (b) outcome data from clinical record 

 
Before pregnancy 

 
 
 

 
education, parity, 

smoking, gestational 

hypertension, history of 

SGA birth 

 
LBW, SGA 6.0 60 245 0.90 0.70 1.30 

12.0 97 333 1.10 0.80 1.50 
24.0 69 207 1.20 0.90 1.70 
45.0 26 49 1.70 1.00 2.90 

0.0 366 1,345 1.00 1.00 1.00 
 
First trimester 

 
LBW, SGA 6.0 63 187 1.10 0.80 1.60 

12.0 65 281 0.90 0.60 1.20 
24.0 38 131 1.10 0.70 1.70 
45.0 23 22 3.20 1.70 6.20 

0.0 371 1,353 1.00 1.00 1.00 
 
Second trimester 

 
LBW, SGA 6.0 61 190 1.10 0.80 1.50 

12.0 66 273 0.90 0.70 1.20 
24.0 38 127 1.10 0.70 1.70 
45.0 19 23 2.70 1.40 5.30 

0.0 372 1,353 1.00 1.00 1.00 
 
Third trimester 

 
LBW, SGA 6.0 58 204 0.90 0.70 1.30 

12.0 68 292 0.80 0.60 1.20 
24.0 38 129 1.10 0.70 1.60 
45.0 19 22 2.90 1.50 5.70 

 
Mills etal 

1984 [30] 

 

 
USA 

0.0 661 15,863 1.00 1.00 1.00  
 

Cohort 
 
(a) Questionnaire in 1st trimester; (b) outcomes 

data from medical records 

 

 
During pregnancy 

maternal age, race, 

educ, marital stat, 

weight for height, 

smoking, parity, prev 

spont abort, 

hypertension 

 

 
LBW, SGA 

6.0 569 13,308 1.11 1.00 1.23 
18.0 63 679 1.62 1.26 2.09 
48.0 12 100 1.96 1.16 3.31 
90.0 5 32 2.28 0.91 5.77 

 

 
Borges etal 

1993 [39] 

 
 
Mexico 

0.0 131 610 1.00 1.00 1.00  
 
Case-Control 

 
(a) NAS household survey Interviewers Self 

report of alcohol consumption; (b) outcome 

data from non-validated source by asking 

directly 

 
During pregnancy  

 
smoking 

 
Preterm 2.5 82 339 1.06 0.77 1.46 

7.4 3 28 0.47 0.13 1.57 
13.6 8 46 0.76 0.35 1.66 

0.0 97 610 1.00 1.00 1.00  
During pregnancy 

 
LBW 2.5 57 339 1.04 0.73 1.50 

7.4 3 28 0.61 0.18 2.08 
13.6 10 46 1.28 0.61 2.65 

Wright etal 

1983 [38] 
 

USA 
0.0 35 422 1.00 1.00 1.00  

Cohort 
(a) Michigan Alcohol Screening Test on 

pregnant mothers’ drinking habit; (b) medical 

history from antenatal clinic 
 
During pregnancy  

social class, smoking  
LBW 10.7 9 122 0.96 0.49 2.13 

19.6 15 120 1.71 0.86 3.35 
 
 
 
 
 
 
O'Leary 

etal 2009 

[31] 

 

 
 
 
 
 
 
Australia 

0.0 75 844 1.00 1.00 1.00  
 
 
 
 
 
 

Cohort 

 

 
 
 
 
 
(a) Consumption data collected retrospectively 

3 months prior to and during pregnancy (binge 

drinking data were not taken for analysis); (b) 

outcomes data from Western Australia 

Midwives’ Notification System 

 
Before pregnancy  

 
 

 
maternal age, 

smoking, ethnicity, 

marital status, parity, 

drug use, income, 

maternal medical 

conditions, 

procedures, and tx 

during pregnancy and 

pregnancy 

complications 

 
LBW, SGA 4.4 157 1,400 1.34 0.99 1.82 

9.3 103 1,179 1.05 0.75 1.46 
17.2 38 411 0.83 0.53 1.30 

0.0 170 1,754 1.00 1.00 1.00  
First trimester 

 
LBW, SGA 4.4 125 1,201 1.08 0.84 1.40 

9.3 38 408 0.87 0.59 1.29 
17.2 14 94 0.82 0.42 1.59 

0.0 170 1,754 1.00 1.00 1.00  
Third trimester 

 
LBW, SGA 4.4 157 1,643 1.00 0.78 1.28 

9.3 36 436 0.79 0.53 1.17 
17.2 11 69 1.03 0.50 2.10 

0.0 54 865 1.00 1.00 1.00  
Before pregnancy 

 
Preterm 4.4 93 1,464 1.13 0.79 1.59 

9.3 70 1,212 1.05 0.72 1.52 
17.2 25 424 1.05 0.64 1.74 

0.0 110 1,814 1.00 1.00 1.00  
First trimester 

 
Preterm 4.4 72 1,254 1.04 0.76 1.41 

9.3 22 424 0.93 0.58 1.49 
17.2 3 105 1.09 0.46 2.54 

0.0 110 1,814 1.00 1.00 1.00  
Third trimester 

 
Preterm 4.4 97 1,703 0.99 0.75 1.32 

9.3 20 452 0.77 0.48 1.26 
17.2 5 58 1.09 0.44 2.72 

 
Little etal 

1986 [26] 
 
USA 

0.0 2 106 1.00 1.00 1.00 
 

Cohort 
(a) Questionnaire at first visit, permission to 

take blood to measure gamma glutamyl 

transpeptidase and serum ethanol to exclude 

alcoholics; (b) outcomes data from medical 

clinic 

8-16 weeks gestation  
no confounding factors 

LBW 11.3 2 21 4.85 0.67 37.87 
15.0 3 10 14.64 2.37 106.60 

0.0 10 98 1.00 1.00 1.00 
8-16 weeks gestation Preterm 11.3 5 18 2.85 0.83 8.90 

15.0 2 11 1.78 0.35 9.20 
 
Mariscal 

etal 2006 

[41] 

 

 
Spain 

0.0 441 1,119 1.00 1.00 1.00  
 
Case-Control 

 
(a) Personal interview at 3 days after delivery; 

(b) outcome data from clinical charts and 

prenatal care records 

 

 
During pregnancy 

Kessner index, social 

class, employment 

outside home, prev 

LBW, hypertension, 

diabetes, smoking, 

smoking partners 

 

 
LBW 

3.5 59 245 0.64 0.46 0.88 
9.0 20 51 0.92 0.52 1.62 

 
16.5  32  

36  
1.56  0.91  2.69 

 

 
 
Passaro 

etal 1996 

[33] 

 
 

 
UK 

0.0 59 784 1.00 1.00 1.00 
 
 

 
Cohort 

 

 
 

(a) Alcohol exposure retrospectively at 18 

weeks gestation; (b) outcomes data from 

hospital delivery records 

Prepregnancy  
 

 
no confounding factors 

LBW 6.8 313 8,178 0.51 0.38 0.68 
33.0 56 1,149 0.65 0.44 0.94 

0.0 209 4,587 1.00 1.00 1.00 
Early pregnancy LBW 6.8 208 5,339 0.86 0.70 1.04 

33.0 11 185 1.31 0.70 2.44 
0.0 52 784 1.00 1.00 1.00 

Prepregnancy Preterm 6.8 400 8,024 0.75 0.56 1.01 
33.0 57 1,139 0.75 0.51 1.11 

0.0 237 4,522 1.00 1.00 1.00  
Early pregnancy 

 
Preterm 6.8 262 5,240 0.95 0.80 1.14 

 
33.0  10  

185  
1.03  0.54  1.97 



Table S1. (continued) 

 
Source 

 
Country 

Average 

dose 

(grams/d)† 
 
Case 

 
Control 

 
OR / RR 

 
95% CI of 

OR/RR 
 

Study 
Measures of alcohol exposure (a) 

and source of outcome data (b)  
Period 

 
Confounding 

factors 
 

Outcome 
 
Olsen etal 

1991 [32] 
 
Denmark 

0.0 75 2,075 1.00 1.00 1.00 
 

Cohort 
 
(a) Self reported data on alcohol consumption; 

(b) outcomes data from medical records 
 
During pregnancy 

 
smoking, age, 

education, parity 
 
LBW 

2.2 411 6,211 1.00 0.70 1.30 
6.4 93 1,662 1.00 0.70 1.50 

10.7 48 595 0.90 0.50 1.50 
15.0 23 173 1.10 0.50 2.50 
20.4 49 148 2.70 1.50 4.80 

Lumley etal 

1985 [27] 
 
Australia 

0.0 219 4,446 1.00 1.00 1.00  
Cohort 

(a) Alcohol consumption estimated in early 

pregnancy (method not stated); (b) outcomes 

data from the Tasmanian perinatal statistics 
 
During pregnancy 

 
no confounding factors 

 
LBW 2.1 226 4,795 0.96 0.79 1.16 

6.4 29 493 1.19 0.80 1.78 
25.0 6 37 3.29 1.37 7.88 

 
Shiono etal 

1986 [45] 
 
USA 

0.0 1,262 14,923 1.00 1.00 1.00 
 

Cohort 
 

(a) self-administered questionnaire on alcohol 

use; (b) outcome data from clinical and medical 

records 

24-36 wk gestation maternal age, educ, 

ethnicity, marital stat, 

employ, preg history, sex of 

child, prenatal care time, 

preeclamposia, 

malformation, smoking 

Preterm 6.0 852 12,671 0.90 0.80 1.00 
21.0 94 793 1.30 1.00 1.70 

0.0 302 14,782 1.00 1.00 1.00 
24-32 wk gestation Preterm 6.0 176 12,426 0.70 0.60 1.00 

21.0 19 808 1.20 0.60 2.20 
 
Whitehead 

etal 2003 

[37] 

 

 
USA 

0.0 2,177 25,735 1.00 1.00 1.00  
 

Cohort 

 
(a) Questionnaire shortly after delivery with 

telephone follow-up of non-responders (binge 

drinking data were not taken for analysis); (b) 

outcomes data from birth certificate data 

3 months before 

pregnancy 
 

smoking, social 

assistance, maternal 

age, educ, marital stat, 

prepreg weight, 

maternal state of 

residence 

 
LBW, SGA 3.5 1,427 18,675 0.92 0.82 1.02 

15.4 84 757 0.82 0.62 1.08 
35.6 50 380 1.01 0.74 1.39 

0.0 3,726 43,436 1.00 1.00 1.00 
Last 3 months of 

pregnancy 
 
LBW, SGA 3.5 184 2,266 1.03 0.85 1.26 

15.4 2 16 1.00 0.23 4.30 
35.6 2 26 4.28 1.11 16.61 

 
Marbury 

etal 1993 

[28] 

 

 
USA 

0.0 779 8,837 1.00 1.00 1.00 
 

 
Cohort 

 
 

(a) Postpartum interview; (b) outcomes data 

from medical records 

 
During pregnancy 

 

 
no confounding factors 

 
LBW 3.4 123 1,590 0.88 0.72 1.07 

8.6 52 701 0.84 0.63 1.26 
18.0 18 248 0.83 0.51 1.34 
31.7 10 82 1.39 0.71 2.68 

0.0 740 8,876 1.00 1.00 1.00 
 
During pregnancy 

 
Preterm 3.4 116 1,597 0.87 0.71 1.07 

8.6 45 708 0.77 0.56 1.04 
18.0 16 250 0.77 0.46 1.28 
31.7 12 80 1.79 0.98 3.32 

 
 
 
Primatesta 

etal 1993 

[34] 

 

 
 
 
UK 

0.0 23 183 1.00 1.00 1.00  
 
 
 

Cohort 

 

 
 
 
(a) Alcohol exposure by interview after birth; (b) 

outcomes data from clinical record 

 
Before pregnancy  

 
 
 
no confounding factors 

 
LBW 9.9 59 650 0.70 0.43 1.20 

29.6 7 43 1.22 0.52 3.21 
54.4 2 29 0.54 0.12 2.45 

0.0 24 299 1.00 1.00 1.00 
Before pregnancy LBW 9.9 46 890 0.64 0.39 1.07 

29.6 14 208 0.84 0.42 1.66 
0.0 42 164 1.00 1.00 1.00  

Before pregnancy 
 
Preterm 9.9 93 616 0.58 0.39 0.88 

29.6 9 41 0.86 0.39 1.90 
54.4 2 29 0.29 0.06 1.17 

0.0 27 296 1.00 1.00 1.00  
Before pregnancy 

 
Preterm 9.9 87 849 1.12 0.72 1.76 

29.6 27 195 1.52 0.86 2.67 
54.4 3 32 1.03 0.30 3.58 

 
† converted into pure ethanol in grams from the original data 


